Introduction
Degeneration of the seminiferous epithelium induced by a short period of local hyperthermia has been extensively studied since the results obtained in rats by Steinberger and Dixon (1959) , Chowdhury and Steinberger (1964) and Collins and Lacy (1969) and in rams by Waites and Ortavant (1968) . However, after treatments that induce disruption of spermatogenesis, modifi¬ cations of the intratesticular local paracrine control cannot be dissociated from changes in gonadotrophin secretion which could modify germ cell production. given in a previous paper (Setchell et al, 1991 (Ortavant, 1959) .
Mean numbers of elongated spermatids were counted on 10
cross-sections at stage 6-7 of classification, just before spermi- '"P < 0.001, "P < 0.01, *P < 0.05. (Ortavant, 1959) and it is the longest S phase among the germ cells (Monesi, 1962; Hilscher, 1964; Hochereau-de Reviers, 1971; Huckins, 1971) . This implies that the proportion of germ cells in S phase per unit of time is highest for primary spermatocytes and decreases going backward to Aj spermatogonia. DNA synthesis, in vitro, in human testicular pieces, appears to be inhibited by an increase in temperature (Nakamura et al, 1988) . The spermatogonial multiplications appeared to be a thermosensitive phase of spermatogenesis in the ram; this corroborates the effect of cryptorchidism in this species (Barenton et al, 1982) . Furthermore, it was previously observed that after a single episode of heating, sperm counts in the ejaculates of rams were low between 34 and 47 days after¬ wards (Braden and Mattner, 1970) ; and the concentration of spermatozoa in the rete testis fluid began to fall 20 days after heating and remained low until about 40 days (Setchell et al, 1971) . Moreover, in the ejaculates, there was an increased pro¬ portion of dead or tailless spermatozoa between day 14 and day 50, indicating that all the germ cells from the AT spermatogonia onwards were affected by heating (Moule and Waites, 1963; Braden and Mattner, 1970) . In mice, number of spermatozoa in epididymides fall from 2 to 5 weeks and assays for abnormal spermatozoa revealed damage from 1.5 to 6 weeks after heat exposure; this implies that a defect has occurred at the begin¬ ning of spermatogonial multiplications (Cairnie and Leach, 1980 (1964) , in the rabbit after amphotericin treatment. A single episode of heating for 3 h at 40.5°C induced abnormalities of the internal structure of cytoplasmic droplets and of mitochon¬ dria (Voglmayr et al, 1971) . Furthermore, even when some spermatozoa are produced, their ability to maintain embryonic development has been impaired after heating in rams (Mieusset et al, 1992) . Increase in testicular enzymes (acid phosphatase and leucine aminopeptidase) has been observed in rats after scrotal heating (Blackshaw et al, 1973) . Amino acid transport (Hall et al, 1981) , protein synthesis (Nakamura and Hall, 1980) and dissociation of polysomes in ribosomes (Nakamura and Hall, 1978) are heat-sensitive phenomena in rat spermatids.
All the observed effects of spermatogenesis could be associ¬ ated with the presence of heat shock proteins in seminiferous epithelium, either in germ cells or in Sertoli cells (Maekawa et al, 1989 (Courot, 1965 (Courot, , 1967 
